Introduction: Prompt recognition of Systemic Inflammatory Response Syndrome (SIRS)/sepsis and early initiation of goal-directed therapy in the emergency department is vital for improved patient outcomes. The aim of this educational initiative was to implement an educational program detailing the imperative steps within the "golden hour" of early recognition and intervention of SIRS/sepsis in the emergency department and analyze the effectiveness of the intervention.
Introduction
While programs aimed at early goal-directed treatment of stroke is increasingly common in the inpatient setting, most emergency department settings continue to lack the necessary tools to standardize a protocol [1] . Elderly patients do not always present with a classic set of symptoms. It is imperative that the emergency department triage nurse receives detailed, content specific education to identify patients at highest risk for the most time-sensitive conditions, such as sepsis.
In one private, adult, teaching hospital, approximately 70% of patients who met the criteria of severe sepsis/septic shock were admitted to the hospital from the emergency department. A retrospective chart review of patients treated with sepsis at the institution over a five-month period from August 2008-January 2009 revealed fifty-one patients presented to the emergency department and were admitted to an inpatient acute care unit with confirmed severe sepsis/septic shock. Additionally, the rapid response team identified several "failure to rescue" incidents in patients originating in the emergency department that were transferred to an acute care unit and were ultimately diagnosed with severe sepsis/septic shock (personal communication, 2008) .
The published studies on SIRS/sepsis and early goal-directed therapy are cohesive and while the literature supports specific positive outcomes on initiating early goal-directed therapy in the emergency department, there are limited published educational initiatives focused on the front-line triage nurses. The aim of this educational initiative was to implement and analyze the effectiveness of an educational initiative detailing the imperative steps within the "golden hour" of early recognition and intervention of sepsis in the emergency department.
Review of the literature
Sepsis is associated with substantial mortality and consumption of health care resources. With a mortality rate of up to 54% annually, severe sepsis remains a significant healthcare burden [1] . With the majority of severe sepsis patients receiving initial treatments in the emergency department (ED), it is important for ED personnel to rapidly assess and recognize SIRS/spies in order for patients to receive early goal-directed therapy which has become the standard-of-care across all healthcare departments and facilities [2, 3] . Several studies demonstrate improved patient outcomes when initial interventions are administered within the first six hours of care. Further emphasizing the importance of timely and organized intervention, care administered during the first hour, often termed the "golden hour" is associated with improved patient outcomes [4] .
There are global deficiencies in early recognition and rapid intervention of sepsis in emergency departments. Appropriate triage and identification of patients presenting with SIRS/sepsis within the first 1 to 6 hours has not been performed effectively or consistently [5] . There is disagreement throughout multidisciplinary healthcare teams when discussing sepsis treatment. Nguyen et al. [1] attributes the lack of cohesiveness to the lack of healthcare provider education on sepsis, minimal physician buy-in related to the current trends surrounding early goal-directed therapy, lack of appropriate and available ICU beds, as well as various administrative obstacles.
Systemic Inflammatory Response Syndrome (SIRS) is defined as a clinical response to a nonspecific insult of either infectious or noninfectious origin. SIRS criteria is met when 2 or more of the following clinical manifestations occur: fever of more than 38°C (100.4°F) or less than 36°C (96.8°F); heart rate of more than 90 beats per minute; respiratory rate of more than 20 breaths per minute or arterial carbon dioxide tension (PaCO 2 ) of less than 32mm Hg; and abnormal white blood cell count (>12,000/µL or < 4,000/µL or >10% immature [band] forms) [6] .
Sepsis is a clinical syndrome that complicates severe infection and is characterized by systemic inflammation and widespread tissue injury. Severe sepsis is defined as sepsis plus at least one sign of organ hypoperfusion. Early clinical manifestations of tissue hypoperfusion are hypotension, tachycardia, oliguria, altered mental status, serum lactic acidosis, and hypoxia [4] . Septic shock often results due to microcirculatory alterations despite adequate fluid resuscitation and maintenance of adequate perfusion pressures [4] .Multiple organ dysfunction syndrome is likely to develop if both macro and microcirculatory functioning is not restored early [7, 8] . The physiologic foundation for minimum StO 2 (tissue oxygenation) rests on the theory that peripheral hypoperfusion is a marker for a worsening patient condition as it coincides with the body's shunting of blood to the internal organs and away from the periphery [9] . The hallmark of multiple organ dysfunction syndrome is the development of progressive physiologic dysfunction in two or more organ systems after an acute threat to systemic homeostasis, with the respiratory, renal, hepatic, cardiovascular, and hematologic systems being most commonly affected [7] .
The guidelines
Early recognition and rapid intervention of sepsis is crucial to the overall course of treatment as well as sepsis related mortality [4] . The Institute for Healthcare Improvement (IHI) and the Surviving Sepsis Campaign (SSC) provide management guidelines surrounding treatment of SIRS/sepsis with the ultimate goal to prevent sepsis and septic shock [10] . The SSC and IHI recommend implementation of a six-hour resuscitation bundle, specifically intended to be expeditiously initiated in the emergency department. The resuscitation bundle incorporates early recognition, immediate fluid resuscitation, early cultures, and expedited antibiotic administration as the framework for early goal-directed therapy (EGDT) [10] .
Current SSC protocols for EGDT are written as protocolized resuscitation formats, also known as "severe sepsis bundles". Sepsis bundles should be initiated when sepsis is suspected [6] . Since the completion of this performance improvement project, there has been an update to the Surviving Sepsis Campaign in 2012.
Resuscitation goals
During the first six hours of resuscitation, the goals of initial resuscitation of severe sepsis-induced hypoperfusion should include all of the following as part one of the treatment protocol: central venous pressure (CVP) 8-12mmHg; mean arterial pressure (MAP) ≥65mmHg; urine output ≥0.5 ml/kg -¹/hr -¹; central venous (superior vena cava) or mixed venous oxygen saturation ≥70% or ≥65%, respectively [6] . Early goal-directed resuscitation has been shown to improve survival for emergency department patients presenting with septic shock [11] .
Materials
IRB approval for the protection of human subjects was granted. Verbal consent was obtained from each registered nurse prior to each pre-test and educational presentation.
This doctoral capstone (Doctor of Nursing Practice, DNP), is a program evaluation of a mandatory educational initiative targeting registered nurses working in the role of emergency department triage. As previously stated, the majority of patients admitted with sepsis presented through the emergency department. Methods incorporated a retrospective chart review of 51 patients diagnosed with sepsis to serve as a needs assessment to determine a gap analysis. Incidentally, the most common chief complaint from the 51 patients admitted with SIRS/sepsis was altered mental status. At the time of this performance improvement initiative, altered mental status was not included in SIRS criteria. Since the completion of this project, it is recognized that there has been updated Surviving Sepsis Guidelines with the inclusion of altered mental status to the diagnostic criteria for sepsis [12] . The education intervention and testing tool validated at the time of the program intervention would not have been changed in light of these updates.
A repeated measures, time series, test-retest design was used for the evaluation of the triage nurses working in the emergency department (n = 38), between January 2008-March 2008.
The educational pre-test, post-test, and intervention was content focused and concentrated on pathophysiologic review of the current SIRS/sepsis criteria; importance of early recognition of symptoms-specifically, the SIRS criteria; characteristics associated with atypical presentation of sepsis; the emergency department policy for sepsis screening that was in use at the time; and the step by step, protocolized resuscitation bundle that was recommended to be started within the first 6 hours of symptom recognition as mandated by the Surviving Sepsis Guidelines. The intervention developed for this program is offered as a house-wide annual competency surrounding early recognition and intervention of sepsis for acute care registered nurses. Published by Sciedu Press 27
Demographics
There were 53 registered nurses employed in the emergency department. Of those, 38 registered nurses were trained in the role of triage. Thirty-six of the thirty-eight nurses were employed full-time and thirty two had earned a baccalaureate degree and six had earned a master's degree. N of population demographics. Gender described as percent.
Statistical analysis
A two-tailed paired t-test was selected to compare the same sample before and after the intervention.
A two-tailed paired t-test was performed comparing test scores at (t1) (n = 38, mean 9.32, SD 1.974) and (t2) (n = 38, mean 13.55, SD 1.132) showing a significant positive difference between (t1 and t2) p = .0001, (95% CI -5.072, -3.402), indicating understanding of the educational information presented. A two-tailed paired t-test was performed comparing test scores at (t1) (n = 32, mean 9.28, SD 1.853) and (t3) (n = 32, mean 13.84, SD 1.051) showing a significant positive difference between (t1 and t3) p = .0001, (95% CI-5.345, -3.780), indicating retention of information presented during the educational presentation.
Discussion
Implementation of this educational initiative for registered nurses trained in emergency triage was beneficial in educating the nurses. The statistical analysis supports a significant increase between pre-test (t1) and the initial post-test scores (t2), indicating understanding of the information provided in the educational session and a positive statistically significant change between (t1) and the 1-month post-test (t3), indicating retention of the educational program information. Commonly, the lowest acceptable retention rate in a behavioral study is 70% to maintain study validity [13] .
To sustain positive program impact, several efforts continue to maximize participation in educational initiatives. While the educational initiative was effective in improving knowledge for the emergency department triage nurses, implementation of the program was not without limitations. Loss to attrition (n = 38 at t1 to n = 32 at t3) is explained by employment change, inability to contact a participant, military obligations and the unfortunate and untimely death of one of the nurses.
Since the completion of this performance improvement initiative, the sepsis education tool developed in this program was implemented as a mandatory, annual competency for all inpatient, acute care registered nurses.
Since the conclusion of this performance improvement project, the need for SIRS/sepsis focused education for all inpatient acute care nurses was demonstrated. Due to the high acuity of patients admitted to nursing units, the sepsis education developed in this program was implemented as a mandatory, annual competency for all inpatient, acute care registered nurses.
Conclusion
Sepsis remains a leading cause of death worldwide and the need for continued SIRS/sepsis education for nurses is imperative. Incorporating education with focused SIRS/sepsis screening of the highest patients at risk is included in the next phase of the hospital wide initiative.
